Atrial fibrillation is the commonest sustained cardiac arrhythmia. It accounts for >35% of all hospital admissions for cardiac arrhythmias in the United States. The presence of atrial fibrillation increases the mortality of a population by up to twofold. The risk of stroke increases from 1.5% in patients with atrial fibrillation from 50-59 years of age to up to 23.5% for such patients aged 80-89 years. Although the diagnosis of atrial fibrillation is usually straightforward, effective treatment is not. This article will discuss how rhythm control of atrial fibrillation can best be achieved, the controversy over the rhythm versus rate control, the maintenance of sinus rhythm with antiarrhythmic drugs after cardioversion, and prevention of thromboembolism. Finally, the recent advances in various non-pharmacological approaches for the treatment of atrial fibrillation will be highlighted. A trial fibrillation is the commonest cardiac arrhythmia. It affects 5% of British people above the age of 65 years and 10% above 75. 1 It accounts for more than 35% of all hospital admissions for cardiac arrhythmias in the United States. 2 Although thought to be immediately non-life threatening, its presence increases mortality by up to twofold. 3 The most important morbidity and mortality associated with atrial fibrillation result from stroke. The attributable risk of stroke increased from 1.5% for patients with atrial fibrillation aged 50-59 years to 23.5% for those aged 80-89 years. 4 It is also associated with congestive heart failure. These result in a significant increase in the of cost of health care in the community. Moreover, ischaemic stroke secondary to atrial fibrillation carries about twice the risk of death in comparison with stroke from other causes. 5 Despite the high prevalence of atrial fibrillation and the increased morbidity and mortality associated with it, its treatment strategy remains less well defined. We review the literature and present here the evidence based treatment options for this most common sustained cardiac arrhythmia.
DEFINITION
Atrial fibrillation is defined when there is complete absence of coordinated atrial systole resulting in the absence of P wave before each QRS complex in the electrocardiogram (ECG). The P waves are replaced by fibrillatory "f " waves which vary in size, shape, and timing 6 (caution: atrial fibrillation with complete heart block may present with regular R-R intervals in the ECG).
CLASSIFICATION
There is no general agreement on the terminology to describe various types of atrial fibrillation. 6 It may be usually classified as acute and chronic atrial fibrillation. 7 Chronic atrial fibrillation may be further subclassified as paroxysmal, persistent, and permanent. 7 8 When episodes of atrial fibrillation recur and each is self terminating, this is called paroxysmal atrial fibrillation. The term, "persistent" is used when the spontaneous remission of atrial fibrillation does not occur and atrial fibrillation is likely to persist if not cardioverted. It is regarded as permanent when it cannot be reverted to sinus rhythm, even by electrical cardioversion. Most atrial fibrillation usually starts as paroxysmal atrial fibrillation. In this simple but therapeutically useful classification, there may be overlap between acute onset and other types of atrial fibrillation. There are published complex classifications of atrial fibrillation which are beyond the scope of this article. 6 9 10 
MECHANISM
The mechanism of atrial fibrillation is not fully elucidated. 6 At least three mechanisms have been shown to be important in its genesis and maintenance.
(1) There may be enhanced automaticity within the small cuffs of left atrial muscle that extend into the pulmonary veins. Multiple ectopic atrial beats arising from these areas may act as the initial triggers for episodes of atrial fibrillation. 11 In selected patients, paroxysmal atrial fibrillation may be permanently cured by radiofrequency ablation therapy eliminating this triggering focus. 12 (2) Electrical remodelling of the atria with shortening of the atrial refractory period during episodes of atrial fibrillation helps increase the duration and stability of atrial fibrillation. 13 This phenomenon is associated with intracellular calcium influx, 14 and is well described by the phrase "atrial fibrillation begets atrial fibrillation".
(3) In chronic atrial fibrillation, multiple re-entrant waves wander over the surface of atria supported by areas of functional conduction block. Such waves collide and divide and maintain the chaotic electrical state in chronic atrial fibrillation. 15 
CAUSES
Atrial fibrillation is commonly associated with structural heart disease. The term "lone atrial fibrillation" is used when no apparent cause can be identified. A list of clinically important causes of atrial fibrillation is presented in box 1.
PRINCIPLE OF TREATMENT
The present treatment of atrial fibrillation is based on four main principles:
(1) Restoration of sinus rhythm. However, when a patient with atrial fibrillation is seen in the casualty department or emergency assessment unit, the top priority is to reduce the fast ventricular rate, which can be achieved either by restoration of sinus rhythm or by controlling the rate, depending on the haemodynamic stability of the patient (figs 1 and 2). Heparin should be started on admission.
For some patients with atrial fibrillation who are haemodynamically stable, it is reasonable to wait for 24 hours before attempting to cardiovert as many patients with paroxysmal atrial fibrillation may revert to sinus rhythm spontaneously. 16 
RESTORATION OF SINUS RHYTHM
Conventionally many clinicians attempt to revert atrial fibrillation to sinus rhythm, although there are few convincing data to support this approach. 17 Cardioversion of atrial fibrillation is usually achieved with synchronised direct current cardioversion (DCC). All elective DCC is performed under short general anaesthesia to avoid discomfort to the patient. However as a life saving measure for a patient with unstable atrial fibrillation, it is reasonable to perform an urgent DCC under conscious sedation if time permits. Elective DCC under conscious sedation was shown to be safe and not associated with intolerable discomfort to the patients. 18 Conventionally, monophasic waveform transthoracic direct current defibrillator is used. The sequence of energy commonly used are 100 joules, 200 joules, 300 joules, and 360 joules. It is important to apply firm pressure on the paddles. The success rate of such treatment depends on many factors-for example, duration of atrial fibrillation (the longer the duration, the lesser the chance of success), poor left ventricular function, dilated left atrium, and electrolyte imbalance. The immediate success rate reported in the literature varies from 65% to 90%. 6 The Consensus Conference on Atrial Fibrillation of the Royal College of Physicians of Edinburgh recommends cardioversion for atrial fibrillation of less than three months' duration. 1 It is worthwhile considering an attempt of cardioversion for young patients with atrial fibrillation when the onset is between three and six months. In a patient with atrial fibrillation who is haemodynamically unstable, for example, with hypotension, left ventricular failure, cardiogenic shock, refractory angina and rapid ventricular rate (>200 beats/min), DCC should be urgently undertaken. If delay is anticipated, ventricular rate control could be achieved with intravenous β-blockers, rate limiting calcium channel blockers, digoxin, or amiodarone. If patient is stable and the onset of the atrial fibrillation is less than 48 hours, pharmacological cardioversion frequently works successfully. Intravenous flecainide is commonly used provided there is no contraindication such as impaired left ventricular function. Efficacy may be as high as 70%-80% in the first few hours after onset of atrial fibrillation and declines thereafter. 19 If flecainide is contraindicated, intravenous amiodarone is an alternative (fig 1) . A single dose of oral flecainide (300 mg) or propafenone (600 mg) were also found to cardiovert atrial fibrillation in 70%-80% at eight hours. 20 In a patient in whom such a strategy is effective and who is clearly able to recognise the onset of an attack of paroxysmal atrial fibrillation, self administration of one of these drugs may be effective strategy for occasional attacks. This is known as the "pill in the pocket" strategy.
Although ibutilide or dofetilide are not yet available in the UK for clinical use, these new class III antiarrhythmic drugs have been approved for the treatment of atrial fibrillation in the United States. Intravenous ibutilide can be used in patients with atrial fibrillation and ischaemic heart disease. 16 However, intravenous ibutilide should be avoided in patients with severe left ventricular dysfunction and long QT interval. 21 Oral dofetilide can also be used in patients with atrial fibrillation and heart failure. 6 For stable atrial fibrillation of more than 48 hours' duration, elective cardioversion is performed after conventional oral anticoagulation with the international normalised ratio range of 2-3 for three weeks before cardioversion. 1 22 However, for urgent cardioversion (both electrical and pharmacological), patient needs to be heparinised to achieve partial thromboplastin time of 1.5 to 2.5 times control before cardioversion. Oral anticoagulation for four weeks is necessary after successful cardioversion if the onset of atrial fibrillation is more than 48 hours. 1 22 This treatment strategy is based on the concept that after cardioversion of atrial fibrillation (onset >48 hours), "atrial stunning" with impaired left atrial mechanical function occurs and may last for weeks. 23 This may predispose to intracardiac thrombus formation and thromboembolism. In the next four weeks the international normalised ratio should be maintained between 2 and 3 and an ECG should be performed in four weeks to decide whether to stop warfarin.
An important advance in improving the success rate of electrical cardioversion is the development of the biphasic defibrillator. This device looks very similar to the conventional defibrillator, although the maximum energy which may be selected is 200 joules. Instead of giving a monophasic electrical shock it delivers a biphasic shock, in which the polarity of the shock is automatically reversed during shock delivery. A randomised trial of 165 patients with atrial fibrillation which compared damped sine wave monophasic with rectilinear biphasic transthoracic cardioversion showed an improvement in cardioversion success from 79% to 94%. 24 Despite the lower levels of energy delivered by the biphasic defibrillator, it is likely that the biphasic defibrillator will become widespread in hospitals as there is increasing evidence that it may also be more effective in terminating ventricular fibrillation. The • Ischaemic heart disease.
• Rheumatic heart disease.
• Cardiomyopathy.
• Pericarditis.
• Congenital heart disease, in particular, atrial septal defect.
• Postoperative cardiac surgery.
• Wolff-Parkinson-White syndrome.
• Hypertrophic cardiomyopathy.
• Sick sinus syndrome.
• Pulmonary embolism.
• Primary pulmonary hypertension.
• Diabetes mellitus.
Coexisting with other cardiac arrhythmias
• Atrioventricular re-entrant tachycardias.
• Atrioventricular nodal re-entrant tachycardias.
• Atrial tachycardia.
Non-cardiovascular causes
• Hyperthyroidism.
• Pneumonia/chronic obstructive airways disease.
• Alcohol binge.
• Postoperative (non-cardiac surgery).
biphasic defibrillator is available for clinical use in the UK and is likely to become the standard defibrillator in the near future. 25 The success rate of electrical cardioversion of atrial fibrillation and maintenance of sinus rhythm can be increased by treatment with certain antiarrhythmic drugs before and after cardioversion. 1 Commonly used antiarrhythmic drugs include those of Vaughan Williams class Ia, class Ic, and class III-namely, flecainide, propafenone, procainamide, quinidine, and amiodarone. Oral dofetilide may be used where available. Oral et al have suggested that the success rate of DCC could improve up to 100% if DCC is performed after pretreatment with intravenous ibutilide. 21 In their trial, DCC was performed after pretreatment with 1 mg of ibutilide infused over 10 minutes. However, the drug increased risk of ventricular fibrillation in patients with severe left ventricular dysfunction and long QT interval. It is also possible to achieve cardioversion by delivering the shock energy internally. The procedure is performed using a special defibrillator that connects to a transvenous electrode system which has electrodes in the right atrium and pulmonary artery. Despite the lower energy level used in this system the local delivery of energy to the heart achieves a high success rate. Out of 20 patients with chronic atrial fibrillation in whom conventional transthoracic (external) cardioversion failed, low energy transvenous (internal) cardioversion was successful in 75%. 26 In another large multicentre trial of 500 patients, the transvenous cardioversion was successful in restoring sinus rhythm in >90% of cases (which included 57% of failed external cardioversion). 27 Low energy internal cardioversion seems to be safe and effective means of terminating atrial fibrillation that has been resistant to conventional cardioversion. Because it is invasive and requires quite expensive disposable catheter, it should be considered only if biphasic cardioversion has failed. Referral to a specialist centre will be required.
TRANSOESOPHAGEAL ECHOCARDIOGRAPHY GUIDED CARDIOVERSION
The serious complication of cardioversion for atrial fibrillation is thromboembolism in 5%-7% without anticoagulation and 1%-2% after conventional anticoagulation. 1 However, from the data of 1164 patients who underwent transoesophageal echocardiography (TOE) guided DCC and who had atrial fibrillation or atrial flutter, Grimm reported that TOE guided DCC was associated with very low thromboembolic complications of <0.1%. 28 This strategy involves performing TOE after intravenous unfractionated heparin for 1-5 days (keeping the partial thromboplastin time between 1.5 and 2.5 times control) or warfarin therapy for at least five days with an international normalised ratio of 2-3. 28 When atrial thrombus is excluded, DCC is performed. If a thrombus is detected, DCC should be postponed and the patient should be warfarinised for six weeks or longer. 6 If the thrombus resolves, DCC can then be performed; if not, it is generally abandoned. 6 In a trial of TOE guided cardioversion for 242 patients with atrial fibrillation and atrial flutter, two thirds of patients with atrial fibrillation and atrial flutter of >48 hours' duration were successfully cardioverted without increasing risk of thromboembolism. 29 The authors also showed that the reduction in time to DCC was associated with better maintenance of sinus rhythm at one month, in comparison with those patients who underwent conventional oral anticoagulation before cardioversion. The ACUTE trial which randomised 1222 patients with atrial fibrillation and atrial flutter (onset >48 hours) to TOE guided DCC and conventional DCC showed that the success rate of DCC was higher in patients who underwent TOE guided DCC (p=0.03). 30 Although the embolic stroke was similar on both sides, the haemorrhagic complication was significantly higher in patients treated with conventional DCC. However, at eight weeks, there was no difference in maintenance of sinus rhythm or death or functional status between the two groups. TOE guided DCC for atrial fibrillation can be used as an effective and safe alternative to the conventional DCC in centres where TOE service is available.
RATE CONTROL
In case of failure of rhythm control, it is necessary to control the resting ventricular rate at <90 beats/min, which is about 20% higher than the heart rate while in sinus rhythm. 17 31 The heart rate should not exceed 180 beats/min on exercise. 1 The rate control can be achieved either pharmacologically or by non-pharmacological means. The antiarrhythmic drugs which increase refractory period of the atrioventricular node and delay atrioventricular conduction are preferred. The commonly used drugs are β-blockers, verapamil, diltiazem, and digoxin. Although digoxin remains the first choice in presence of heart failure, it should be avoided in patients with atrial fibrillation associated with Wolff-Parkinson-White syndrome and hypertrophic obstructive cardiomyopathy. It is relatively ineffective in paroxysmal atrial fibrillation as it fails to prevent recurrence or control rate. 1 Calcium channel blockers are to be avoided in heart failure except when the heart failure is secondary to the fast atrial fibrillation. Although amiodarone is not considered in a first line drug for rate control because of its adverse effect, it has a place in treating patients with atrial fibrillation with severe heart failure.
The rate control has some disadvantages. The atrial contribution to the cardiac output is permanently lost. Atrial fibrillation may cause progressive dilatation of left atrium. 17 Poorly controlled permanent atrial fibrillation may result in so called "tachycardia induced cardiomyopathy". 32 The other disadvantage is the need for long term anticoagulation therapy or antiplatelet therapy.
Elderly patients with atrial fibrillation may have concomitant atrioventricular nodal disease which slows the atrioventricular conduction. As ventricular rate is usually reasonable in such patients, rate limiting drugs are usually not required. 33 
RHYTHM CONTROL VERSUS RATE CONTROL
The advantages of rhythm control are restoration of "normal rhythm", symptom improvement, and freedom from long term anticoagulation or antiplatelet therapy. Even for patients with atrial fibrillation with controlled ventricular rate, the left ventricular function improved on restoration of sinus rhythm with cardioversion. 34 After cardioversion, relatively few patients remain in sinus rhythm. In a trial of 236 patients with atrial fibrillation who underwent serial electrical cardioversions with prophylactic antiarrhythmic drug therapy, only 42% and 27% of successfully cardioverted patients remained in sinus rhythm after one year and four years. 35 Although restoration of left atrial contribution to stroke volume could be important in a failing left ventricle, the influence of rhythm control on the survival of patients with atrial fibrillation is not clear. 17 The result of the Pharmacological Intervention in Atrial Fibrillation trial, which randomised 252 patients with atrial fibrillation to rhythm or rate control, did not show any significant difference in symptom improvement between the two treatment strategies, although exercise tolerance was better with rhythm control at the cost of more hospitalisation. The three larger unpublished trials (AFFIRM, RACE, STAF) comparing rhythm control with rate control 17 are likely to resolve the issue. The AFFIRM (Atrial Fibrillation Follow-up Investigation of Rhythm Management) trial enrolled 4060 patients with an average follow up of 3.5 years. 37 38 In the 51st Annual Scientific Session of the American College of Cardiology (reported by Sue Hughes and Lisa Nainggolan 38 ), Dr George Wyse, the chief investigator presented the result of the AFFIRM trial, which did not show significant difference in mortality, functional status, quality of life, or risk of ischaemic stroke between the two groups.
The RACE (Rate Control versus Electrical Cardioversion for Persistent Atrial Fibrillation) trial which randomised 522 patients with atrial fibrillation to rhythm control or rate control did not show any significant difference in mortality at the end of three years of follow up. 38 The STAF (Strategies of Treatment of Atrial Fibrillation) trial aiming at randomising more than 2000 patients started in 1997 has not yet been published.
In an individual patient a decision on whether to pursue a strategy of rhythm control or rate control will need to take into account the evidence above, the effectiveness of treatments already tried, the risks of anticoagulation in that individual, the patient's tolerance of atrial fibrillation whether paroxysmal or established, and the patient's own viewpoint. Some patients are very aware of the presence of atrial fibrillation and wish to pursue a vigorous strategy of sinus rhythm maintenance. In others atrial fibrillation may be well tolerated. The data emerging from the trials suggest that in these patients a rate control strategy may be pursued without adverse effects.
MAINTENANCE OF SINUS RHYTHM
The relapse rate after initial successful cardioversion is high at 25%-50% at one month and 70%-90% at one year.
1 Prophylactic antiarrhythmic drugs are usually required for a significant number of patients with atrial fibrillation after successful cardioversion. Beta-blockers or Vaughan Williams class Ic drugs-for example, flecainide or propafenone-are considered as first line drugs. 1 Paroxysmal atrial fibrillation may be considered frequent if the episode is more than one per month. 39 Such patients may require antiarrhythmic drug therapy. Sotalol may be considered as the initial antiarrhythmic drug for patients with atrial fibrillation and ischaemic heart disease. 39 When class I antiarrhythmic drugs are contraindicated as in significant ischaemic heart disease or left ventricular dysfunction, amiodarone is an alternative. In such patients, oral dofetilide may also be used to maintain sinus rhythm after cardioversion in countries where it is available. 16 
39

PREVENTION OF THROMBOEMBOLISM
Chronic atrial fibrillation is associated with embolic stroke in around 5% per year. 11 Although there is lack of unanimity over the relative benefit of anticoagulation and antiplatelet treatment for patients with atrial fibrillation at low to moderate risk of thromboembolism, there is consensus on the use of anticoagulation for those patients who are at high risk of thromboembolism. The guideline of the British Committee for Standards in Haematology recommends warfarin as the first line antithrombotic treatment for all patients with atrial fibrillation who have at least one risk factor for thromboembolism. 40 The important risk factors are presented in the box 2. 1 41 Those patients between 65 and 75 years of age are at moderate risk and may be considered for warfarin therapy. Although the analysis of pooled data of the Atrial Fibrillation, Aspirin, Anticoagulation Study (AFSAK), the European Atrial Fibrillation Trial (EAFT), and the Stroke Prevention in Atrial Fibrillation 1 Study (SPAF 1) showed a 21% relative risk reduction of ischaemic stroke with aspirin therapy which was not statistical significant (p=0.05), 42 aspirin (75-300 mg/day) may be considered if warfarin is contraindicated. When patients are intolerant or allergic to aspirin, it is reasonable to give clopidogrel or modified release dipyridamole. 43 Low risk patients, for example those <65 years of age without any risk factor for thromboembolism, may be left alone or be given aspirin if there is no contraindication to aspirin. Patients at low risk or moderate risk (but not on warfarin) should be periodically checked for any development of high risk when warfarin should be promptly initiated.
Patients with recurrent attacks of paroxysmal atrial fibrillation at high risk of thromboembolism should receive appropriate antithrombotic therapy. 44 
NON-PHARMACOLOGICAL APPROACHES FOR TREATMENT OF ATRIAL FIBRILLATION
When drug treatment fails to achieve either rhythm control or rate control, the various non-pharmacological approaches to achieve rhythm or rate control should be considered for symptomatic atrial fibrillation.
Ablate and pace to control heart rate This technique has been more widely practised than many other non-pharmacological methods for treatment of atrial fibrillation. In this method, the atrioventricular junction is completely ablated by catheter based radiofrequency energy along with permanent pacing. The atrial systole is not restored and the patient is likely to require long term anticoagulation. The technique was shown to improve symptoms, quality of life, exercise capacity, and left ventricular function and also reduce the number of hospital readmission. 45 In another trial, which enrolled 350 patients with drug refractory atrial fibrillation, atrioventricular nodal ablation with radiofrequency energy was performed with either ventricular pacing (55% of patients) or a dual chamber pacing (45% of patients). 46 Although it was not a randomised controlled trial, the trial showed that the survival of patients with atrial fibrillation without structural heart disease who underwent the ablate and pace strategy was similar to that of the population control at the end of a mean follow up of 36 +/-26 months. In a multicentre but non-randomised trial consisting of 156 patients with drug refractory atrial fibrillation, atrioventricular junctional ablation and pacing was shown to significantly improve quality of life and left ventricular ejection fractions. 47 There was also a trend towards improvement of exercise capacity after the procedure, although it did not reach statistical significance.
Conventional pacing to prevent atrial fibrillation
The randomised controlled trial by Andersen et al, which enrolled 225 patients, showed that atrial pacing in the treatment of sick sinus syndrome was superior to ventricular pacing (VVI) in preventing development of atrial fibrillation at Box 2: Risk factors for ischaemic stroke associated with atrial fibrillation
• 75+ years of age.
• Previous episodes of cerebral embolism.
• Congestive heart failure.
• Left ventricular dysfunction by echocardiography.
• Hypertension.
• Coronary artery disease.
• Mitral or aortic valve disease.
• Cardiac valve repair.
• Post-valvuloplasty.
the end of mean follow up of 40 months (14% v 23%). 48 Moreover, the thromboembolic complication was lower in atrially paced patients (p<0.01). There was, however, no significant difference in survival.
Permanent pacing may be required for patients with atrial fibrillation who have symptomatic bradycardia as a result of antiarrhythmic drug treatment or high degree atrioventricular block.
Ablation to prevent or stop atrial fibrillation Atrial ablation can be achieved either by catheter based technique or open heart surgery. In the catheter based technique, multiple linear ablations are made in the right or/and left atria by radiofrequency energy. The success rate of left atrial ablation is higher than the right atrial ablation. 39 More recently foci of atrial tissue with abnormal automaticity triggering atrial fibrillation were detected in abnormal sites mainly within the pulmonary veins (>90%) which were considered suitable for catheter ablation.
11 45 Chen et al showed that, of all ectopic foci in the pulmonary veins which were demonstrated to initiate atrial fibrillation, radiofrequency ablation was successful in eliminating 95% of the foci. 49 Moreover, 86% of the 79 patients studied remained in sinus rhythm at the end of 6 +/-2 months of follow up. Although a few potential complications namely pulmonary vein stenosis, systemic embolism and pericardial effusion were reported, radiofrequency ablation of atrial fibrillation foci within pulmonary veins seems promising.
Implantable atrial defibrillator
The principle of the implantable atrial defibrillator was derived from that of the implantable cardioverter defibrillator for the treatment of ventricular tachyarrhythmia. It involves putting in transvenous leads in the right atrium and also in coronary sinus which are connected to the defibrillator located subcutaneously in the infraclavicular region. The device is usually triggered manually at a preset delivery energy varying from 0.1 to 10.0 joules. However, a majority of patients reported significant discomfort with energy >2.0 joules. 50 The Metrix system trial which enrolled 51 selective patients with atrial fibrillation showed success rate of 86% without significant induction of ventricular tachyarrhythmias or unsynchronised delivery of energy or thromboembolism. 51 However, the early recurrence rate was high at 27%. It is considered that by terminating atrial fibrillation promptly with the implantable atrial defibrillator that it will decrease the duration of atrial fibrillation and thereby may help reduce/prevent atrial fibrillation induced atrial remodelling. 52 Although patient tolerability is usually poor and the need for long term anticoagulation is not clear, an implantable atrial defibrillator as a back up device in addition to pharmacological therapy is a therapeutic option for difficult atrial fibrillation.
Surgical approach for treatment of atrial fibrillation Maintenance of atrial fibrillation requires a certain critical mass of atrial tissue, to allow the propagation of multiple waves of electrical depolarisation. A surgical procedure called the Maze operation uses multiple incisions in the atria to create linear scars which separate the atrial myocardium into small strips. 53 The strips remain connected at their ends, allowing normal depolarisation and contraction with sinus rhythm. However the scars between the strips act as barriers to the maintenance of the multiple electrical wavelets which are required for persistent atrial fibrillation (fig 3) . This operation has been refined over the years and the latest version (Maze III procedure) achieves maintenance of sinus rhythm in >93% of patients three months after the procedure. 55 However, because of requirement for open chest operation and extracorporeal circulation, this surgical technique is limited to a small group of patients with paroxysmal atrial fibrillation who undergo open heart surgery for other reasons. 45 
SUMMARY
Reduction of fast ventricular rate along with antithrombotic therapy should be the first step in the treatment of atrial fibrillation. Long term rhythm or rate control should be assessed on an individual basis, considering the safety of patients, presence or absence of substrate to prevent or reduce the chance of maintenance of sinus rhythm after cardioversion, patient tolerability of the antiarrhythmic drugs, and risk of long term anticoagulation. Although evidence is emerging to indicate that there is no significant difference in mortality, functional status, quality of life, or risk of ischaemic stroke between rhythm control and rate control of atrial fibrillation, it seems reasonable to try to restore sinus rhythm for a subgroup of patients with atrial fibrillation-for example, patients with heart failure when restoration of left atrial contribution to stroke volume may help improve left ventricular function. When rhythm control strategy is pursued the standard mode of restoration of sinus rhythm is DCC, although pharmacological cardioversion is effective frequently in acute onset atrial fibrillation. The success rate of DCC could further improve by treatment with antiarrhythmic drugs before cardioversion. A low energy biphasic waveform defibrillator is superior to the conventional monophasic wave defibrillator and is likely to become the standard defibrillator in the near future. Internal cardioversion may also be considered after failed transthoracic cardioversion if such facility is available. TOE guided DCC of atrial fibrillation may be used to reduce the period of anticoagulation before cardioversion without increasing the risk of thromboembolism. When pharmacological rhythm or rate control fail, symptomatic patients with symptomatic atrial fibrillation should be given the newer non-pharmacological treatment options. Appropriately placed atrial incisions not only interrupt the conduction routes of the most common re-entrant circuits, but they also direct the sinus impulse from the sinoatrial node (SAN) to the atrioventricular node (AVN) along a specified route. The entire atrial myocardium (except for the atrial appendages and pulmonary veins) is electrically activated by providing for multiple blind alleys off the main conduction route between the sinoatrial node and the atrioventricular node, thereby preserving atrial transport function postoperatively. 54 LAA, left atrial appendage; RAA, right atrial appendage. (Reproduced with kind permission of the WB Saunders Company.)
